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 Rezumat: Consideraţii asupra deficitului pluviometric în Câmpia Moldovei. 
Lucrarea de faţă a fost realizată pe baza valorificării unui fond de date pluviometrice 
provenite de la 9 staţii meteorologice şi un post pluviometric de pe teritoriul Câmpiei 
Moldovei, pe o perioadă de 37 de ani (1966-2002). Caracterul continental excesiv al 
climatului din această regiune se manifestă prin excelenţă în regimul precipitaţiilor 
atmosferice, caracterizat astfel prin variabilitate mare în tiimp, consecinţă clară a marii 
variabilităţi a circulaţiei atmosferice. Există şi o variaţie spaţială a tuturor parametrilor luaţi în 
studiu (dar mai puţin relevantă) cauzată de particulariăţile locale ale cadrului natural în care 
sunt amplasate cele 10 puncte de referinţă. Aplicarea diferitelor metode de apreciere a 
caracteristicilor pluviometrice (criteriului Hellmann, indicele Emmanuel de Martonne, 
abaterile negative ale mediilor glisante faţă de media plurianuală etc) a dus la concluzia 
predominării perioadelor de deficit pluviometric la nivelul întregii câmpii, faţă de perioadele 
normale sau cele ploioase. 
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 Precipitation Regime in the Moldavian Plain  
 The factors with a clear influence on precipitation regime in the 
Moldavian Plain are: the location of the Moldavian Plain to the east of the 
Eastern Carpathians, facilitating the penetration in this area of the eastern 
continental air masses; the characteristics of the landforms (especially altitude, 
lower than in the rest of the Moldavian Plateau, causing lower amounts of 
precipitation, etc. 
 The continental character of the temperate climate in the Moldavian 
Plain is expressed very well by the precipitation regime, characterized by a great 
variability from month to month and from year to year of the precipitation 
amounts, of the maximum values recorded in 24 hours as well as of the number 
of days with specific quantities of precipitation. This great variability is mainly a 
consequence of the activity of the air pressure centres influencing this part of 
Europe, and of other factors like: intensity of convection, characteristics of the 
landforms, other local peculiarities etc. 
 The multi-annual amount of precipitation in the Moldavian had the 
value of 549 mm for the period 1966-2002. In order to calculate this average 
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amount of precipitation we have used the data coming from 10 meteorological 
stations on the territory of the Moldavian Plain (Avrămeni, Botoşani, Cotnari, 
Darabani, Iaşi, Podu Iloaiei, Răuseni, Ştefăneşti, Suliţa) for a period of 37 years. 
Most of these stations register multi-annual amounts of rainfall between 500-
550mm (Ştefăneşti – 512.4mm, the lowest quantity of all the ten stations; Suliţa 
– 528.8mm; Răuseni – 532.4mm; Dorohoi – 534.3mm; Cotnari – 535mm; Podu 
Iloaiei – 546.5mm). For the stations of Botoşani, Avrămeni, Darabani and Iaşi, 
the value of the pluri-annual amount of precipitation is higher than 550m, and 
almost reaching the value of 600m in the case of Iaşi (591.9mm).  
 
I II III IV V VI VII VIII IX X XI XII Annual 
22.7 22.0 26.1 47.9 64.0 89.0 83.1 56.9 48.6 29.7 30.1 28.7 548.8 
         Table 1. Average monthly and annual amounts of precipitations in the Moldavian Plain* 
(1966-2002) 
Note : These data represent the average value for 10 stations on the territory of the Moldavian 
Plain (Avrămeni, Botoşani, Cotnari, Darabani, Iaşi, Podu Iloaiei, Răuseni, Ştefăneşti, Suliţa) 
  
 In general, the geographical location and the characteristics of the 
landforms can explain the spatial variation of the annual amount of precipitation. 
The lowest values recorded at Stefaneşti are a cumulative consequence of the 
general atmospheric circulation, with high frequency of continental dry air 
masses and the presence of the water accumulation in the neighbourhood, that 
induces a diminution of rainfall due to the descendent air circulation.  
 Analyzing the annual regime of precipitations in the Moldavian Plain 
the following conclusions can be drawn up: 
 - the lowest monthly amount of precipitation is recorded in the month 
February (22.0mm), and it is generated by the high frequencies of the 
continental cold and dry air masses of eastern origin, associated to a weak 
thermal convection. From one station to another this minimum value varies 
between 18.2mm at Stefăneşti and 27.3mm at Iaşi. The amounts of precipitations 
in the month of January are very close to these ones in February. There are 
situations when the average annual minimum value is recorded in January 
(Dorohoi, Răuseni). 
 - the highest amount of precipitation is recorded in June (89.0mm), 
with variations from one station to another (Răuseni – 83.6mm; Avrămeni – 
92mm). The amounts of precipitations in July have high values as well, with 
situations when the average annual amount is recorder in this month (Botoşani, 
Cotnari). These high quantities are generated by an intense convective activity as 
well as by the increase of the cyclonic activity in this period of the year.  
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Figure 1. Angot Coefficient in the 
Moldavian Plain (1966-2002)
0
0.5
1
1.5
2
2.5
I II III IV V VI VII VIII IX X XI XII
 The atmospheric precipitations are generated mainly by the cyclonic 
activity, which can be interrupted very often (during the anti-cyclonic activity); 
therefore, pluviometric deficits can be recorded in any month of the year. 
 On the whole, the annual regime of the precipitations in the 
Moldavian Plain is characterized by the alternation of excess and deficit periods. 
 A good image of the annual regime of atmospheric precipitation can 
be obtained by calculating the Angot coefficient. The average situation for the 
whole Moldavian Plain is presented in figure 1. The period May– August has 
values above 1 of this index, so these months can be considered as rainy (June, 
the rainiest, 1.97). 
. The months of April and 
September have values very 
close to 1, therefore they have 
more or less uniform 
distribution while  the months 
in the period October –March 
have values under 1, therefore 
they are considered as scanty 
from a pluviometric point of 
view (January, the most 
droughty, with 0.43). From one 
station to another the value of the Angot coefficient have variations between 
2.08 (June, Dorohoi) and 0.44 (January, Dorohoi and Cotnari).  
 Months, seasons and years with precipitation deficit 
 In order to give pluviometric characteristics to each month in the 
period 1966-2002, for 8 stations in the Moldavian Plain (Avrămeni, Botoşani, 
Cotnari, Darabani, Iaşi, Podu Iloaiei, Răuseni and Ştefăneşti) the Hellmann 
criteria has been used (figure 2). For the whole Moldavian Plain the 
characteristic droughty (D1, D2, D3, D4) (figure 2) was given to 52.5% of all 
the months, while the percentage of the rainy months (R1, R2, R3, R4) (figure 
2) represented only 36%. Therefore, the frequency of normal months, with 
amounts of precipitation close to the multi-annual average of each month is the 
lowest, while the extreme situations (excessively droughty or excessively 
rainy) have the highest percentage. We have to point out that two months with 
the same pluviometric characteristic do not have comparative amounts of 
precipitations, as the calculation of Hellmann indices report to the precipitation 
amount of each month. 
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 Of the four categories of droughty months, the excessively droughty 
ones have the highest percentages in all the cases, representing about almost ¼ 
of the total number of months in the Moldavian Plain (24.4%).   
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0
2
4
6
8
10
12
I II III IV V VI VII VIII IX X XI XII
 
0 2 4 6 8 10
Avrămeni
Botoşani
Cotnari
Darabani
Iaşi
Podu Iloaiei
Răuseni
Ştefăneşti
(%)
D1
 
Droughty months (%) (D2)
0
2
4
6
8
10
12
I II III IV V VI VII VIII IX X XI XII
 
0 2 4 6 8 10
Avrămeni
Botoşani
Cotnari
Darabani
Iaşi
Podu Iloaiei
Răuseni
Ştefăneşti
(%)
D2
 
Very droughty months (%) (D3)
0
5
10
15
20
I II III IV V VI VII VIII IX X XI XII
 
0 5 10 15 20
Avrămeni
Botoşani
Cotnari
Darabani
Iaşi
Podu Iloaiei
Răuseni
Ştefăneşti
(%)
D3
 
Excessively droughty months (%) (D4)
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D1 (slightly droughty)- precipitation amount is 
10-20% less than the multi-annual average 
value of each month (MAV) 
D2 (droughty) - precipitation amount is 20-
30% less than the MAV 
D3 (very droughty) - precipitation amount is 
30-50% less than the MAV 
D4 (excessively droughty) - precipitation 
amount is 10-20% less than the MAV 
Figure 2.Temporal and spatial variation of frequency of the different categories of droughty months 
in the Moldavian Plain (Hellmann criteria) 
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Figure 3. Variation of the "Emmanuel de Martonne" 
aridity index in the Moldavian Plain
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 The variation from one station to another is not so significant, but we 
can point out the situation of Stefăneşti, where 26.9% of the months in the 
period 1966-2002 were excessively droughty.  
 During the year, the highest number of excessively droughty months 
are specific to the month of September (38.4%) followed by February (35.4%) 
(figure 2) while the minimum is recorded in the month of June (9%).  
 Very droughty months (D3) occurred in 14.2% of total number of 
months in the period 1966-2002 in the Moldavian Plain. 
 The highest occurrence of these types of months is recorded in 
Botoşani (17.8%), while the lowest is registered in Răuseni (12.7%). During the 
year, the percentage of very droughty months can vary between 10.9% in 
October, to 18.7% in January. Values over 17% can also be recorded in 
November and August. 
 Droughty months (D2) and slightly droughty months (D1) had similar 
percentages in the Moldavian Plain (6.5% and 6.7% respectively), with 
insignificant territorial variations (figure 2). During the year, the highest 
percentage of slightly droughty months is recorded in August (9.6%) and the 
lowest in September (3%), while the droughty months occur most frequently in 
June (11.2%) and least frequently in September (4.5%). 
 
Season Spring Summer Autumn Winter 
Droughty 49.8% 49.3% 54.5% 53.6% 
Rainy 36.9% 33.5% 36.8% 34.2% 
Normal 13.3% 17.2% 8.7% 12.2% 
Table 2. Frequency of the droughty and rainy seasons in the Moldavian Plain (1966-2002) 
Generally, the frequency of 
the droughty months is 
higher at the stations on the 
extremely eastern and 
southern part of the 
Moldavian Plain, while in 
the northern part this 
frequency is lower. 
Analyzing the four seasons 
according to their 
pluviometric characteristic, an interesting conclusion can be drawn up. It is very 
clear that the droughty seasons were predominant (table 2), the highest 
frequency of droughty time being characteristic to autumn (54.5%). In this 
season, the excessively droughty characteristic is the most frequent (32.1%). 
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Figure 4. Variation of the annual value of 
Emmanuel de Martonne index (%) in the Moldavian 
Plain
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For a period of 33 years, each year has been given a pluviometric characteristic 
according to Topor index. A predominance of the droughty years is noticed 
(57.5%), while the normal and rainy years have a percentage of 21.2% each. 
Each of the 33 studied years had at least 3 droughty months (according to Topor 
index). Among the years with more than 8 droughty months we can mention: 
1985, 1986, 1973, 1992, 1994, 1990, 1967, therefore, these were the droughtiest 
years in the Moldavian Plain in the studied period. 
In order to analyze the precipitation deficit in the Moldavian Plain, the 
Emmanuel de Martonne aridity index (EMI) has been calculated for 9 stations 
in the Moldavian Plain (Avrămeni, Botoşani, Cotnari, Darabani, Dorohoi, Iaşi, 
Podu Iloaiei, Răuseni and Ştefăneşti). According to the results we have obtained, 
the droughtiest month in the Moldavian Plain is October (with values of EMI 
between 14 and 20 in all the cases) (figure 3).  
 The annual values of this index are situated between 25 -30 in most of 
the cases (figure 4). This demonstrates the characteristics of a silvo-steppe 
climate, with an alternation of the arid areas and humid areas, causing low 
variable river flows in this area. 
During the year, the highest values 
of this index in January are not 
caused by high amounts of 
precipitation but by the low 
temperatures that cause a very low 
potential evapo-transpiration. High 
values of EMI are recorded in 
December (a humid, cold month) 
as well as in June (one of the 
warmest and the rainiest months). 
The period March-April-May, with low values of EMI, represents a period of 
climatic risk for agriculture, and severe droughts in this period consistently 
affect the agricultural production. 
 In order to analyze the evolution tendency of atmospheric 
precipitation, the overlapping averages for periods of 10 years, successfully 
delayed with one year have been calculated for 6 meteorological stations 
(Avrămeni, Botoşani, Cotnari, Iaşi, Darabani, Podu Iloaiei), for either annual as 
well as monthly values.  
 Using these overlapping averages, the negative and positive deviations 
from the average multi-annual monthly precipitation amount were represented in 
figure 5. Although the annual overlapping averages present a decreasing trend in 
most of the cases, suggesting a diminution of the annual ammount of 
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precipitation in the Moldavian Plain, figure 5 shows that since 1966 there have 
been periods with positive deviations with alternation of negative deviations, and 
present day situation is not more critical than others in the past. 
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Figure 5. Positive and negative deviations of the overlapping averages from the monthly 
precipitation multi-annual average in the Moldavian Plain (1966-2002) 
          ●positive deviations – areas in white 
          ●negative deviations – areas in black 
  
 Therefore, it is hard to include these evolution tendencies into an 
“abnormal” situation, as they are part if the climatic variability that characterizes 
the precipitation regime in this part of the country. Each station presents its own 
evolution tendencies, but as a general trend, we can mention the diminution of 
precipitation in the spring months (especially in  March, but also in May) as well 
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as the diminution specific to the end of autumn and beginning of winter (very 
clearly represented in the case of Cotnari and Botoşani) 
  
 Conclusions 
 The continental temperate climate of the Moldavian Plain presents a 
nuance of excessivity in the precipitation regime, with the predominance of the 
precipitation extremes. The precipitation deficit is a major characteristic of the 
precipitation regime in the Moldavian Plain. Of the 396 analyzed months, 52.5% 
were droughty and only 36% were rainy. For each month, the droughty time is 
predominant (the month of September has the highest percentage of excessively 
droughty time, 38.4%). For all the 8 meteorological stations, the excessively 
droughty time is predominant. 
 In all the four seasons the droughty time is predominant. In autumn 
the highest frequency of excessively droughty time is recorded. For all the 
meteorological stations of the Moldavian Plain the autumn droughts are 
characteristic, followed by the spring droughts. The duration and intensity of the 
droughts increase from north to south, but also from west to east. 
 The precipitation deficit in the Moldavian Plain represents an essential 
characteristic, and it is present at each meteorological station with different 
frequency and intensity. The knowledge of the precipitation deficit presents a 
special practical importance, on the basis of which different measures for 
prevention or diminution of the negative impact on human activities could be 
taken. 
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